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PHASE TRANSFER CATALYZED PRFPAPATTON OF 
AROMATTP Pnr. YETHKR POT.YMFRS 

This invention relates to the preparation of 
aromatic polyether polymers, and more particularly to their 
5 preparation by a phase transfer catalyzed. reaction. 

Various types of aromatic polyethers, particularly 
polyethersulfones and polyetherketones, have become important 
as engineering resins by reason of their excellent 
properties. These polymers are typically prepared by the 

10 reaction of salts of dihydroxyaromatic compounds, such as 

bisphenol A disodium salt^ with dihaloaromat ic molecules such 
as bis (4-f luorophenyl) sulfone, bis (4-chlorophenyl) sulfone 
or the analogous ketones. 

These reactions normally require the use of dipolar 

15 aprotic solvents, which are necessary. to solubilize one or 
both reactants . Such solvents are expensive, difficult to 
purify and difficult to keep dry, since they readily dissolve 
water. Moreover, the polymers prepared by the use of such 
solvents are frequently colored by reason of the" occurrence 

20 of side reactions leading to colored by-products. 

Another class of polymers capable of preparation by 
a similar method is the polyetherimides . U.S. Patents 
3,787,364, 3,838,097 and 3,847,869 describe their preparation 
by the reaction of salts such as bisphenol A disodium salt 

25 with halo- or nitro-substituted bis (phthalimido) derivatives 
of aromatic diamines. These methods of preparation also 
require dipolar aprotic solvents. In addition, they 
frequently do not afford products of high molecular weight or 
in high yield. As a result, polyetherimides are normally 

"30 produced on a commercial scale by the reaction of diamines 
with bis (ether anhydrides). The latter reagents are 
generally themselves produced by a complex multi-step 
synthetic method often employing nitro-substituted 
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phthaiimides, which lead to the formation of by-products 
hazardous to the environment in varying degrees . 

There has been considerable attention directed in 
recent years to methods for conducting organic reactions in i 
5 heterogeneous systems, employing a phase transfer catalyst 

which facilitates migration of a reactant into a phase from > 
which it is normally absent. Thus^ for example, bis (ether 
anhydrides) may be prepared by the reaction of a bisphenol 
disodium salt with a nitro- or halo-substituted phthalimide 

10 in a methylene chloride-water mixture, employing a phase 
transfer catalyst to promote migration of the otherwise 
methylene chloride-insoluble bisphenol salt into the organic 
layer for reaction with the substituted phthalimide. 

Phase transfer catalyzed reactions for the 

15 preparation of mixed alkyl aryl polyether polymers are 

disclosed in the " literature . Similar reactions leading to 
fully aromatic polymers have been studied, but for the most 
part have been unsuccessful. This may be, at least in part, 
because of the instability of the catalysts at the relatively 

20 high temperatures required for polymer formation. 

One successful preparation (at least on a 
laboratory scale) of such a polymer, disclosed in Imai et 
al., J. Polv. Sci.. Polvm^r T.P tters Ed. , 85-89 (1979), is 

the reaction of bisphenol A dipotassium salt with bis{3- 

25 nitro-4-chlorophenyl) sulfone in a methylene chloride-water 
system in the presence of a phase transfer catalyst, to 
produce the corresponding nitro-substituted polyethersulf one , 
This reaction is exceptional, however, by reason of the 
presence of numerous highly activating nitro and sulfone 

30 groups on the aromatic rings of the sulfone. 

It has now been discovered that aromatic polyether 
polymers may be prepared in solvents of low polarity when 
phase transfer catalysts are employed which are relatively 
stable at the high temperatures required. Said polymers are 
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obtained in high yield and are of high molecular weight and 
excellent quality. 

Accordingly, one aspect of the present invention is 
a method for preparing an aromatic polyether polymer which 
5 comprises contacting, in a solvent of low polarity and at a 
temperature in the range of about 125-250 'C, substantially 
equimolar amounts of at least one alkali metal salt of a 
dihydroxy-substituted aromatic hydrocarbon and at least one 
substituted aromatic compound of the formula 

10 

(I) 2(Al-Xl)2 . 

wherein Z is an activating radical, is an 
aromatic radical and is fluoro, chloro, bromo or nitro, in 
15 the presence of a catalytically active amount of a phase 
transfer catalyst which is substantially stable at the 
temperatures employed . 

Another aspect of the invention is compositions 
capable of conversion to aromatic polyether polymers upon 
20 heating at the above-defined temperatures. Said compositions 
comprise the above-identified solvent, bisphenol salt, 
substituted aromatic compound and phase transfer catalyst. . 

The alkali metal salts of. dihydroxy-substituted 
aromatic hydrocarbons which are employed in the present 
25 invention are typically sodium and potassium salts. Sodium 
salts are frequently preferred by reason of their 
availability and relatively low cost. 

Suitetble dihydroxy-substituted aromatic 
hydrocarbons include those having the formula 

30 

(II) HO-A^-OH , 

wherein A^ is a divalent aromatic hydrocarbon radical. 
Suitable A^ radicals include m-phenylene, p-phenylene, 4,4'- 
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biphenylene, 4,4' -bi (3, 5-dimethyl) phenylene, 2 , 2-bis (4- 
phenylene) propane and similar radicals such as those which 
correspond to the dihydroxy-substituted aromatic hydrocarbons 
disclosed by name or formula (generic or specific) in U.S. 
5 Patent 4,217,438. 

The a2 radical preferably has the formula 

(III) -a3-Y-A^- 

10 wherein each of and A^ is a monocyclic divalent aromatic 
hydrocarbon radical and Y is a bridging hydrocarbon radical 
in which one or two atoms separate A^ from A^ . The free 
valence bonds in formula III are usually in the meta or para 
positions of A^ and A^ in relation to Y. Compounds in which 

15 has formula II are bisphenols, and for the sake of brevity 

the term "bisphenol" is sometimes used herein to designate 
the dihydroxy-substituted aromatic hydrocarbons; it should be 
understood, however, that non-bisphenol compounds of this 
type may also be employed as appropriate. 

20 In formula III, the A^ and A'* values may be 

unsubstituted phenylene or hydrocarbon-substituted 
derivatives thereof, illustrative substituents (one or more) 
being al)cyl and alkenyl. Unsubstituted phenylene radicals 
are preferred. Both A^ and A^ are preferably p-phenylene, 

25 although both may be o- or m-phenylene or one o- or m- 
phenylene and the other p-phenylene. 

The bridging radical, Y, is one in which one or two 
atoms, preferably one, separate A^ from A^, Illustrative 
radicals of this type are methylene, cyclohexylmethylene, 2- 

30 [2 .2 .l]-bicycloheptylmethylener ethylene, isopropylidene, 
neopenty 1 idene , cyclohexy 1 idene , cyclopentadecy lidene , 
cyclododecylidene and adamant y lidene; gem-al)cylene 
(al)cy lidene) radicals are preferred. Also included, however, 
are unsaturated radicals. For reasons of availability and 
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particular suitability for the purposes of this invention, 
the preferred radical of formula III is the 2,2-bis(4- 
phenylene) propane radical, which is derived from bisphenol A 
and. in which Y is isopropylidene and and A^ are. each p- 
5 phenylene. 

Spire (bis) indane bisphenols may also be employed. 
They include 6, 6 • -dihydroxy-3, 3, 3 ' , 3 

tetramethylspiro (bis) indane and its substituted analogs. 

The substituted aromatic compounds of formula I 

10 which are employed in the present invention contain an 
aromatic radical and an activating radical 2. The A^ 
radical is normally a di-. or polyvalent Cg-io radical, 
preferably monocyclic and preferably free from electron- 
withdrawing substituents other than Z. Unsubstituted Ce 

15 aromatic radicals are especially preferred. 

The Z radical is usually an electron-withdrawing 
group, which may be di- or polyvalent to correspond with the 
valence of A^ . Examples of divalent radicals are carbonyl, 
carbonylbis (arylene) , sulfone, bis(arylene) sulfone, benzo- 

20 l,2-dia2ine and azoxy. Thus, the moiety -A^-Z-Al- may be a 

bis (arylene) sulfoner bistarylene) ketone, bis (arylene) benzo- 
le 2-dia2ine or bis (arylene) azoxy radical and especially one 
in which is p-phenylene. 

Also included are compounds in which -A^-Z-A^- is a 

25 bis (ether imide) radical, illustrated by those of the formula 
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wherein is a C6-20 divalent aromatic hydrocarbon or 
halogenated hydrocarbon radical^ a C2-20 alkylene or 
cycloalkylene radical, a C2-8 bis (alkylene-terminated) 
polydiorganosiloxane radical or a divalent radical of the 
5 formula 



(V) 



in which Q is 

10 



I I r 

I I 

0 CF3 

or a covalent bond. Most often,- is at least one of m- 
pheny lene , p-phenylene , 4,4' -oxybis (pheny lene ) and 

15 



j:H3 j^H3 



(VI) - {CH2) 3-Si-0-Si-« (CH2) 3- 



CH3 CH3 



Polyvalent Z radicals include those which, with A^, 
form part of a fused ring system such as benz imidazole^ 
20 benzoxazole, quinoxaline or benzofuran. 

Also present in the substituted aromatic compound 
of formula I are two displaceable radicals which may be 
fluoro, chloro, bromo or nitro. In most instances, fluoro 
and chloro atoms are preferred by reason of the relative 
25 availability and effectiveness of the compounds containing 
them . 
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Among the particularly preferred substituted 
aromatic compounds of formula I are bis ( 4-f luorophenyl) 
sulfone and the corresponding chloro compound, bis(4- 
fluorophenyl) ketone and the corresponding chloro compound/ 
and 1,3- and 1 ^ 4-bis [N- (4-f luorophthalimido) ] benzene and 
4, 4 '-bis [N- (4-f luorophthalimido) Jphenyl ether and the 
corresponding chloro, bromo and nitro compounds . 

A third material employed according to the present 
invention is a solvent of low polarity, usually substantially 
lower than that of the dipolar aprotic solvents previously 
employed for the preparation of aromatic polyether polymers. 
Said solvent preferably has a boiling point above about 
150 •C, in order to facilitate the reaction which requires 
temperatures in the range of about 125-250 •C. Suitable 
solvents of this type include o-dichlorobenzene, 
dichlorotoluene, 1, 2, 4-trichlorobenzene and diphenyl sulfone. 
Solvents of similar polarity but lower boiling points, such 
as chlorobenzene, may be employed at superatmospheric 
pressures . 

An essential feature of the invention is the 
presence of a phase transfer catalyst which is substantially 
stable at temperatures in the range of about 125-250' C. 
Various types of phase transfer catalysts may be employed for 
this purpose. They include quaternary phosphonium salts of 
the type disclosed in U.S. Patent 4,273,712, N--alkyl-4« 
dislkylaminopyridinium salts of the type disclosed in U.S. 
Patents 4,460,778 and 4,595,7 60, and guanidinium salts of the 
type disclosed in copending, commonly owned application 
Serial No. 07/626,150. Said patents and application are 
incorporated by reference herein. 

The preferred phase transfer catalysts, by reason 
of their exceptional stability at high temperatures and their 
effectiveness to produce high molecular weight aromatic 
polyether polymers in high yield are the hexaalkylguanidinium 
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and a,Q>-bis (pentaalkylguanidinium) alkane salts. For the sake 
of brevity, both types of salts are hereinafter sometimes 
designated "guanidinium salt". 

Suitable guanidinium salts are represented by the 

5 formula 



(vii) I y © I I 7 © 

— R X n 



wherein : 

10 each of r3, r4^ r5 and R^ is a primary alkyl 

radical and r"' is a primary alkyl or bis (primary alkylene) 
radical, or at least one of the R^-r^, r4-r5 and R^-R*' 
combinations with the connecting nitrogen atom forms a 
heterocyclic radical; 

15 r2 is an anion; and 

n is 1 or 2. 

The alkyl radicals suitable as r2-€ include primary 
alkyl radicals^ generally containing about 1-12 carbon atoms. 
R'^ is usually an alkyl radical of the same structure or a 

20 C2-12 alkylene radical in which the terminal carbons are 

primary; most preferably, it is C2-6 alkyl or C4-8 straight 
chain alkylene. Alternatively, any combination of R^""' and 
the corresponding nitrogen atom(s) may form a heterocyclic 
radical such as piperidino, pyrrolo or morpholino. 

25 The a, CO-bis (pentaalkylguanidinium) alkane salts 

defined when R'^ is alkylene and n is 2 are disclosed and 
claimed in copending, commonly owned application Serial No. 
07/626, 147. 
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The value may be any anion and is preferably an 
anion of a strong acid; examples are chloride, bromide and 
methanesulfonate . Chloride and bromide ions are usually 
preferred. The value of n will be 1 or 2 depending on 
5 whether R*' is alkyl or alkylene. 

As indicated by the dotted bonds in formula VI, the 
positive charge in the guanidinium salt is delocalized over 
one carbon and three nitrogen atoms. This is believed to 
contribute to the salts* stability under the relatively high 

10 temperature conditions encountered according to the 

invention. As a result, decomposition of the guanidinium 
salt does not occur or occurs only to a very minor extent. 
The results include suppression of by-product formation and 
potential for continued use via recycle. 

15 Hexaalkylguanidinium salts may be prepared by the 

reaction of a corresponding urea (e.g., a tetraalkylurea) 
with phosgene or phosphorus oxychloride, or by the reaction 
of a similar thiourea with an N, N-dialkylcarbamoyl halide, to 
yield a chlorof ormamidinium salt, frequently referred to as a 

20 "Vilsmeier salt", followed by reaction of said salt with a 
corresponding amine (e.g., a dialkylamine) . Reference is 
made to Kantlehner et al., I^if^bios Ann . Chem. . 1984 , 108-12 6, 
and Pruszynski, ran. J. rh^m . . £5., 626-629 (1987), which are 
incorporated by reference herein. a, ca- 

25 Bis (pentaalkylguanidinium) alkane salts may be similarly 

prepared by reaction of the chlorof ormamidinium salt with a 
monoalkylamine, followed by reaction of the resulting 
pentaalkylguanidinium salt with an alkylene dihalide. 

The preparation of guanidinium .salts is illustrated 

30 by the following examples. 
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A 3-liter, 5-necked flask fitted with a mechanical 
stirrer, condenser, phosgene inlet tube, pH meter and 
5 addition port was charged with 182.85 grams (2.5 moles) of 
diethylamine, one liter of methylene chloride and 200 ml. of 
water. Phosgene (99 grams, 1 mole) was passed into the 
mixture under nitrogen, with stirring, at the rate of 3 grams 
per minute, with addition of aqueous sodium hydroxide 

10 solution to maintain the pH in the range of 10-12. A 

vigorous exothermic reaction took place during phosgene 
addition, causing refluxing of the methylene chloride. After 
phosgene addition was complete, the mixture was maintained at 
a pH of 12 while refluxing was continued for 2 hours . The 

15 methylene chloride phase was separated, washed with water and 
vacuum stripped to yield the desired crude tetraethylurea in 
quantitative yield based on phosgene. 

To a solution of 172.3 grams <1 mole) of 
tetraethylurea in 100 ml. of dry toluene was added under 

20 nitrogen, with stirring, 170 grams (1.05 moles) of phosphorus 
oxychloride. The mixture was stirred and warmed at 60 'C for 
2 hours under nitrogen, whereupon the Vilsmeier salt 
separated as a second phase. Periodic analysis by nuclear 
magnetic resonance indicated when the reaction was complete. 

25 At that point, the mixture was cooled to 0"C and diluted with 
500 ml. of dry methylene chloride. There was then added, 
under nitrogen, 182 grams (2.5 moles) of diethylamine, with 
stirring at 0*C. An exothermic reaction took place, and when 
it was complete the mixture was warmed to room temperature 

30 and analyzed by proton nuclear magnetic resonance. 

Additional diethylamine was added until no further Vilsmeier 
salt was present in the mixture, after which 400 ml. of 35% 
aqueous sodium hydroxide was added carefully and the mixture 
was extracted with methylene chloride. The organic phase was 
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washed with saturated sodium chloride solution, dried and 
evaporated to afford the crude product as a yellow oil which 
crystallized upon addition of ethyl acetate. Upon filtration 
of the ethyl acetate slurry, the desired hexaethylguanidinium 
5 chloride was obtained in 87% yield. It could be 

recrystallized from a mixture of equal volumes of heptane and 
ethyl acetate, with enough chloroform added to effect 
solution when hot . 

10 . -Examplg 2 

Hexaethylguanidinium chloride, obtained according 
: to Example 1, was dissolved in methylene chloride and the 
. solution was washed three times with saturated aqueous sodium 
15 bromide solution. Upon workup as described in Example 1, the 
desired hexaethylguanidinium bromide was obtained; it had a 
melting point of 174-175 •C. 

' Example 3 

20 

The procedure of Examples 1-2 was repeated, 
substituting tetra-n-butylurea and di-n-butylamine for the 
tetraethylurea and diethylamine, respectively. The product 
was the desired hexa*n-butylguanidinium bromide. 

25 

Example 4 

A mixture of 56.9 grams (200 mmol.) of tetra-n- 
butylurea, 32.2 grams (210 mmol.) of phosphorus oxychloride 
30 and 75 ml. of acetonitrile was heated at 75' C in a nitrogen 
atmosphere for one hour. The mixture was then cooled to 0*C 
and 33.6 grams (4 60 mmol.) of n-butylamine was added over 15 
minutes with stirring, whereupon a soft, fluffy precipitate 
formed. .The mixture was warmed to 60 'C for one hour and 
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again cooled to 0*C, quenched with 50 ml. of 25% (by weight) 
aqueous sodium hydroxide solution and extracted with ether. 
The ether extracts were dried over magnesium sulfate, 
filtered and stripped to give a pale yellow oil which, upon ' 
5 distillation, yielded 56.32 grams (83% of theoretical) of 

penta-n-butylguanidine . k 

A mixture of 16.98 grams (50 mmol) of penta-n- 
butylguanidine, 6.0995 grams (25 mmol.) of 1, 6-dibromohexane 
and 50 ml. of acetonitrile was heated under reflux in a 

10 nitrogen atmosphere for 16 hours, after which proton nuclear 
magnetic spectroscopy showed the absence of carbon-bromine 
absorption. Upon vacuum stripping, a pale yellow oil was 
obtained which crystallized to a white solid upon standing. 
Upon recrystallization from a mixture of hexane and ethyl 

15 acetate, the desired 1, 6-bis (N,N* ,N' ,N",N"-penta-n- 

butylguanidinium) hexane dibromide, which melted at 100-102 'Gr- 
its structure was confirmed by proton and carbon-13 nuclear 
magnetic resonance and Fourier transform infrared 
spectroscopy . 

20 

ExampTft 5 

The procedure of Example 4 was repeated, 
substituting tetraethylurea on an equimolar basis for the 
25 tetra-n-butylurea and employing a mixture of 25 mmol. each of 
n-butylamine and triethylamine, the latter serving as a 
hydrogen chloride acceptor. The product was the desired 1,6- 
bis (N-n-butyl-N • , N • , N" , N " -t et raethy Iguanidinium) hexane 
dibromide • 

30 According to the present invention, the bisphenol 

salt and substituted aromatic compound are brought into 
contact in substantially equimolar amounts. For maximum 
molecular weight, the amounts should be as close as possible 
to exactly equimolar, but molecular weight control may be 
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achieved by employing one reagent or the other in slight 
excess. It is also within the scope of the invention to 
employ monof unct ional reagents such as monohydroxyaromat ic 
compounds or monohalo- or nitroaromat ic compounds as chain 
termination agents. 

Reaction temperatures are in the range of about 
125-250 'C, preferably about 130-225 'C. The proportion of 
phase transfer catalyst employed is generally about 0.5-10 
and preferably about 1-5 mole percent based on bisphenol 
.salt . 

Following completion of the reaction, the aromatic 
polyether polymer may be isolated by conventional methods. 
This typically includes the steps of washing and 
precipitation by combination of the polymer solution with a 
non-solvent for the polymer. 

The invention is illustrated by the following 
examples, in which phase transfer catalysts are designated as 
follows: 

BPBr - tetra-n-butylphosphonium bromide. 

DBAPCl - N-2-ethylhexyl-4- 

dibutylaminopyridinium chloride. 

EGBr - hexaethylguanidinium bromide. 

PipGBr - tris (piperidino) guanidinium bromide. 

PBGBr - 1, 6-bis (N-N' /N' ' ,N* '-penta-n- 
butylguanidinium) hexane dibromide . 

Example 6 

Bisphenol A disodium salt was prepared by the 
reaction of bisphenol A with a stoichiometric amount of 
aqueous sodium hydroxide solution in xylene, followed by 
azeotropic removal of water and vacuum drying at 100 *C. A 
50-ml. round-bottomed flask was oven dried, weighed, cooled 
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under nitrogen and charged with approximately 2.72 grams (10 
mmoi.) of the disodium salt^ and was then accurately 
reweighed to determine the exact amount of salt charged. The 
flask was purged with argon and a precisely equimolar amount 
of bis (4-chlorophenyl) sulfone and 21 ml, of o- 
dichlorobenzene were added. The mixture was stirred and 1 
ml. of solvent was distilled off to ensure removal of water, 
and 185 mg. (0.2 mmol . ) of PBGBr was added. The reaction 
mixture was heated under reflux, with stirring, with samples 
being periodically removed, quenched with acetic acid, 
dissolved in chloroform, washed with water, filtered and 
analyzed for polymer molecular weight. 

At the end of the reaction period, the mixture was 
cooled to about 50 'C, quenched with acetic acid, diluted with 
25 ml. of methylene chloride and washed with water. The 
polyethersulf one was precipitated by pouring the solution 
into methanol and was filtered and washed with further 
methanol . It was isolated as a white powder from which a 
clear, tough, colorless film was cast from chloroform. 

Examples 7-^4 

The procedure of Example 6 was repeated, employing 
various substituted aromatic compounds and phase transfer 
catalysts . 

The results of Examples 6-24 are summarized in the 
following t:able. Molecular weights were determined by gel 
permeation chromatography relative to polystyrene. 
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Substituted Phase transfer cat. 



Example 


arom. compound 
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Scr 0£ 


2 
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X4 , 300 
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DBAPCl 


2 
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3 hrs • 


110, 100 
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5 
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5 
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c. 
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^ nrs . 


1 O , V 


Id 


1, 3~*d1.s in— \^"-cnxoro" 


r xpucr 




20 xnxn • 






pntnalxmlao) j - 








A4 600 




benzene 






X ■ 


1 / 




r'Dlaxsr 




2 0 inxn . 


43, 000 










2 hrs . 


82, 900 
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1, 3-Bis (N- (4-chloro- 


BPBr 


2 


1 hr. 


6,700 




phthalimido) ] toluene 








X2,600 


19 


w 


DBAPCl 


2 


1 hr. 


20 


M 


EGBr 


2 


20 min. 


64,000 










1 hr. 


153,600 


21 


w 


PBGBr 


2 


20 min. 


161,300 










1 hr. 


226,200 


22 


ft 


PipGBr 


2 


20 min. 


73,700 










1 hr. 


136,500 


23 


.1, 3-Bis [N- (4-f luoro- 


.EGBr2 




10 min. 


63, 000 




phthalimido) ] benzene 






20 xnin. 


103,200 


24 


4,4' -Bis [N- ( 4-nit ro- 


PBGBr2 




15 min. 


117,000 



phthalimido) } phenyl 
e^her 

5 Example 25 

The reactants and procedure of Example 17 were 
employed, except that the 1, 3-bis [N- (4- 

chlorophthalimido) ] benzene was present in 1% molar excess. 
10 The molecular weight of the product was 64,500 after 20 
minutes . 
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What is claimed is: 

1. A method for preparing an aromatic poiyether 
polymer which comprises contacting, in a solvent of low 
polarity and at a temperature in the range lof about 125- 
250 •C, substantially equimolar amounts of at least one alkali 
5 metal salt of a dihydroxy-substituted aromatic hydrocarbon 

and at least one substituted aromatic compound of the formula 

(I) 2(Al-Xl)2 # 

10 wherein 2 is an activating radical, is an 

aromatic radical and is fluoro, chloro, bromo or nitro, in 
the presence of a catalytically active amount of a phase 
transfer catalyst which is substantially stable at the 
temperatures employed . 

2- A method according to claim 1 wherein the 
solvent is o-dichlorobenzene, 1, 2, 4-trichloroben2ene or 
diphenyl sulfone. 

3. A method according to claim 2 wherein the phase 
transfer catalyst is a quaternary phosphonium salt, an 
alkylaminopyridinium salt or a guanidinium salt of the 
formula 



<vii) I %©...._. I 1 ^2Q^ 



wherein: 



each of R^, r3, r^, r5 and R^ is a primary alkyl 
radical and R'^ is a primary alkyl or bis (primary aikylene) 
10 radical, or at least one of the R^-K^, R^-R^ and R^-r'' 
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combinations with the connecting nitrogen atom forms a 
heterocyclic radical; 

r2 is an anion; and 

n is 1 or 2. 

4 . A method according to claim 3 wherein is a 
di- or polyvalent monocyclic Cg-io radical free from electron- 
withdrawing substituents other than Z. 

5. A method according to claim 4 wherein the 
dihydroxy-substituted aromatic hydrocarbon has the formula 
HO-A^-Y-A^-OH, wherein each of A^ and A^ is a monocyclic 
divalent aromatic hydrocarbon radical and Y is a bridging 

5 hydrocarbon radical in which one or two atoms separate A^ 
from A^. 

6. A method according to claim 5 wherein A^ is p- 

phenylene . 

7. A method according to claim 6 wherein Z is a 
sulfone radical. 

8. A method according to claim 6 wherein Z is a 
carbonyl radical • 

9- A method according to claim 5 wherein -a1-Z-a1- 
is a bis(et:her imide) radical of the formula 



I I 



5 



wherein is a C6-20 divalent aromatic hydrocarbon or 
halogenated hydrocarbon radical, a C2-20 alkylene or 
cycloalkylene radical , a C2-8 bis (alkylene-terminated) 
polydiorganosiloxane radical or a divalent radical of the 
10 formula 
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in which Q is 

15 




or a covalent bond. 

10. A method according to claim 5 wherein xl is 
fluoro or chloro . 

11. A method according to claim 5 wherein the 
dihydroxy-substituted aromatic hydrocarbon is bisphenol A. 

12. A method according to claim 11 wherein the 
solvent is o-dichlorobenzene • 

13. A method according to claim 12 wherein the 
reaction temperature is in the range of about 130-225 

14. A method according to claim 5 wherein the 
phase transfer catalyst is a quaternary phosphonium salt. 

15. A method according to claim 5 wherein the 
phase transfer catalyst is an N-al)cyl-4- 
dialkylaminopyridinium salt . 

16. A method according to claim 5 wherein the 
phase transfer catalyst is a guanidinium salt of formula VII. 

17. A method according to claim 16 wherein the 
proportion of phase transfer catalyst employed is about 1-5 
mole percent based on the dihydroxy-substituted aromatic 
hydrocarbon salt. 

18. A method according to claim 17 wherein the 
guanidinium salt is hexaethylguanidinium chloride. 
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19. A method according to claim 17 wherein the 
guanidinium salt is hexaethylguanidinium bromide. 

20. A method according to claim 17 wherein the 
guanidinium salt is 1/ 6-bis (penta-n-butylguanidinium> hexane 
dibromide . 
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